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REMARKS 



The paragraphs beginning at p. 25, line 19, and p. 26, line 12, have been 
amended tc overcome the drawing objections at paragraph 2 of the Office Action. 
Claims 1, 3, S, and 9-1.6 are allowed. Allowable claims 29 and 31 have been cancelled 
and rewritte i Into Independent form as new claims 34 and 35, respectively. Thus, 
claims 34 a id 35 are in condition for allowance. Claims 21 , 28, and 30 have been 
amended, a; id new claims 36-41 have been added, as described below. Claims 1, 3, 6, 
9-16, 21-26 30, 32, and 33-41 are pending in the application. Reconsideration and 
withdrawal )f the remaining rejections are requested in view of the following 
amendment and remarks. The specification has been amended at page 1 to claim 
priority to U. 5. Patent No. 6,432,214. In view of the pre-November 30, 2000 filing date 
of this Applk ation, no petition is needed under 37 CFR Rule 1.78(a)(2)(B). 

The t laims describe a system and method for cleaning semiconductor wafer 
boxes (and/ >r doors). The cleaning system includes at least one angle spray nozzle, 
and may aU d include straight spray nozzles, and a rotor having box holding positions 
for holding . ind rotating the boxes during cleaning. In a preferred embodiment, the 
straight spra / nozzles spray fluid toward the center or spin axis of the rotor. The angle 
spray nozzle s spray fluid at an angle relative to that of the straight spray nozzles to 
clean intertc ' surfaces and corners of the boxes, as well as exterior surfaces of the 
boxes and t \e rotor Itself. By using angle spray nozzles, improved cleaning of wafer 
boxes is aciieved, since hard-to-reach areas on the boxes are better targeted by 
cleaning spr ly than in prior art systems, which use only straight spray nozzles. 
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Claim 21 has been amended to include the limitation that on or more angle 
spray nozzles are directed to spray fluid toward atjleast one of a leading interior side 
surface and a trailing! interior side surface of a box on the spinning rotor (see 
application, \ . 26, lines 7-11; p. 27, lines 1-3; Fig. 16). Claim 28 has been amended to 
include the I citation that the spray means includes an angle spray nozzle directed to 



spray fluid tc^vard^^a^fro^ a direction of rotation of the rotor (see application, p. 
21 , lines 17-?0). Claim 30 has been amended tolinclude the limitation that an angle 
spray nozzle is directed to spray fluid toward an up or down facing surface of a box held 
on the rotor ( see application, p. 27, lines 6-8). 

New c aim 41 is similar to allowed claim 15. ;) 

New < laim 36 recites a rotor including a plurality of door^ holder assemblies for 
holding door wherein at least one of the spray nozzles is an angle spray nozzle (see 
application, >. 16, lines 2-6). New claim 37 recites that an angle spray nozzle is 
directed to s >ray fluid toward an upper section or a lower section of the rotor, or both. 
(See applica ion r p. 22, line 20 - p. 23, line 12). 

New < lependent claim 38 recites that at least one of the spray nozzles also 
sprays in a ( irection toward or away from the spin: direction of rotor. New dependent 
claim 39 rec :es that an angle spray nozzle is directed to spray fluid toward an interior 
comer of a b >x held on the rotor (see application, pi 21, line 24 - p. 22, line 3; Fig. 16). 
New depend *nt claim 40 recites that at least one of the angle spray nozzles is directed 

to spray fluic toward the leading interior side surface of the box, and at least one of the 

i ^ * 

angle spray lozzles is directed to spray fluid toward the trailing interior side surface of 
the box (see application, p. 26, lines 7-11; p. 27, lines 1-3; Fig. 16). 
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Turnir g to the § 103 rejections at paragraphs 6-10 of the Office Action, while 
Shortes et al states that its semiconductor wafer cleaning technique may be used to 
clean the sur ace of "any" article, Shortes clearly does not contemplate or suggest that 
its technique could be used to clean boxes used to hold wafers. First, a system for 
cleaning box >s is unrelated to a system for cleaning semiconductor wafers, which is a 
much more p recise and delicate process. Boxes are large cube-like objects having 
internal and t txtemal comers and other features. Wafers are typically much smaller and 
more delicafc , flat and thin, with no such (macroscopic) features. Wafers are easily 
damaged or contaminated. Boxes are not. In Shortes (and similar wafer spin 
processing p ior art, such as Manos 5,672,212), the wafers are centered on the spin 
axis. In box cleaners, the boxes are spaced radially outwardly from the spin axis (see \, °\ 



translate dins ;tly to cleaning boxes. 

The a iparatus in Shortes holds semiconductor wafers flat against a planar 
surface 26 o- a rotatable pedestal 25 via suction provided by a vacuum source (col. 4, 
tine 67-coL 5 line 6), This design is not able to hold a cube-like structure, such as a 



box. The Sh >rtes does not include a rotor, or any other component, that could 
adequately h 5ld boxes during rotation of the pedestal 25 (Fig. 4). Furthermore, there is 
very limited £ pace (approximately one inch... col. 7, line 46) between the nozzles 31,-327 
33 and the p festal 25 in Shortes. These factors suggest Shortes teaches away from 
the claims. 

The xi tionale for using angled nozzles in the Shortes apparatus is unrelated to 
the claimed i ivention. The claimed angle spray nozzles were conceived as an 
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m 32). Thus, techniques in the prior art for cleaning wafers do not 
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improv ment over prior art box cleaning systems that use only straight spray nozzles 
( See applicat on, p. 20, lines 3-9), such as Bryer et aL Angle spray nozzles can direct 
spray into cc Tiers, grooves, slots, leading and trailing interior and exterior-surfaces, and 



other hard-tc reach areas of the boxes that may not be sufficiently exposed to cleaning 
fluid when or ly straight spray nozzles are used. The claimed angle spray nozzles 
provide impn ived cleaning of the boxes. 

There is no suggestion in Shortes to use angled nozzles to spray hard-to-reach 
areas of a wi fer, a box T or anything else. Rather, the nozzles 31 , 32, 33 in Shortes are 
angled simpl t because of their positioning relative to the pedestal 25 and the wafer to 
be treated (s *e Fig. 4). In fact, the nozzles 31 , 32, 33 in Shortes are angled to deliver a 
flat fan-like s )ray pattern to the wafer surface along a substantially linear path 60 
coinciding wi h the diameter of the wafer (coL 7, lines 31^38). Thus, the nozzles 31 , 32, 
33 in Shortej are specifically angled to deliver a single line of spray along the diameter 
of a wafer, n it to deliver spray into hard-to-reach places on the wafer. Accordingly, 
there is no s> iggestion in Shortes to use angle spray nozzles in a box-cleaning 
apparatus, tc spray hard-to-reach places on the wafer boxes, as claimed. 



[Continued on next page.] 
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In vie\ ' of the foregoing, it is submitted that the claims are in condition for 
allowance, a. id a Notice of Allowance is requested. 



Corresponds ice Address: 

Customer Nc . 34055 
Perkins Coie LLP 
Patent - LA 
P.O. Box 12( 8 
Seattle, WA 98111-1208 
Phone: (310 788-9900 
Fax: (3 10) 7i 8-3399 
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REPLACEM :NT SPECIFICATION PARAGRAPHS : / 

Please amer d the paragraph beginning at pa. 1. line 5. as follows: 



This / pplication is a Contlnuation-in-Part of U.S. Patent Application Serial No. 
09/113.440. iled July 10, 1998. and now U.S. Patent No. 6.432,214- 

Field of the I ivention 

| The fi ild of the invention is cleaning apparatus for cleaning carriers or containers 

used to hold and process semiconductor wafers, substrates, flat panel displays and 
similar flat ai ;icles or workpieces requiring low contamination levels. 



Please amer d the paragraph beginning at pg, 25dfne 19. as follows: 



Figs. 5-20 show operation of the box cleaner 400, as the rotor turns in direction 
A carrying a >ox 52. Cleaning fluid is supplied to all of the manifolds 402, 404, 406, 
408, 410 anc 412, such that liquid preferably simultaneously sprays out of all nozzles 
430 and 432 on all of the manifolds. In Fig. 15, a straight spray from the straight spray 
nozzles 430 )f the manifold 410 reaches and cleans certain side and back interior 
/ - surfaces of t ie box 52. As the rotor moves the box 52 into the position shown in Fig. 
/ / /j 16, the straic ht spray nozzles 430 on the manifold 402 preferably spray onto and into 
the box 52, \ 'ith a similar pattern and geometry as the straight spray from manifold 410 
in Fig. 1 5. h 3wever, the angle spray nozzles 432 on the manifold 402 spray at an 
angle 6, so tl iat the trailing exterior side surfaces 452 and the leading interior comers 
454 and inte ior side wall 456 are more directly sprayed and cleaned, as shown in Figs. 
15 and 16. 
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Please amer d the paragraph beginning at pa 26. lin 12. as follows: 



Turnir g to Fig. 17, when the box 52 rotates into the range of the manifold 404, 
the straight r ozzles 430 on the manifold 404 spray into and onto the box in a way 
i similar to the straight nozzles 430 on the manifolds 41 0 and 402. However, the angle 
spray nozzle 5 432 on the manifold 404 spray down at an angle, thereby better cleaning 
the up-facinc surfaces 450 of the box 52 , as shown In Fig. 5 . 
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1 . (Original) A cleaning system for cleaning boxes used for moving and 
storing semt< onductor wafers, comprising: 
an enclosure; 

a rotor rotatably supported within the enclosure, with the rotor having box 
positions for holding a box; 

a plurality of spray manifolds positioned td spray a cleaning or rinsing fluid 
towards the Vbtor, with at least one of the spray mainifolds having a plurality of straight 
spray nozzle^, and also having at least one angle spray nozzle. 



2. (Cancelled) . 



3. (Previously Presented) The cleaning system of claim 10 where the 
angle is frorr 30-60 degrees. 



4-5. (Cancelled), 



6. (Previously Presented) A method for cleaning five sided boxes used 
for carrying $tnd storing semiconductor wafers, comprising the steps of: 

placing the boxes in or on a rotor with an open side of the box facing radially 
outwardly ajft<4 away from a center of the rotor; 

spinning the rotor holding the boxes; 
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spraying a first spray of a cleaning liquid towards the center or spin axis of the 
rotor; and 

spraying a second spray of the cleaning liquid at an angle relative to the first 

spray. 

. ■> 

7-8. (Cancelled) 

9. (Previously Presented) The method of claim 6 where the center axis of 
the first spra^ is aimed at the center of the rotor, and the centerline of the second spray 
is aimed at &n angle to the first spray, so that the second spray sprays a pattern of 
liquid in a direction towards or opposite to the spin direction of the rotor. 



10. (Previously Presented) A cleaning system for cleaning boxes used for 
moving and storing semiconductor wafers, comprising: 
an enclosure; 

_> 

a rotor rotatably supported within the enclosure, with the rotor having box 
positions for\iolding a box; 

a plurality of spray manifolds positioned to spray a cleaning or rinsing fluid 
towards the v&tor, with at least one of the spray manifolds having a plurality of straight 
spray nozzles, and also having at least one angle; spray nozzle, wherein the straight 
spray nozzles spray in a pattern having a horizontal central axis, and the angle spray 
nozzle sprays in a pattern having a central axis extending upwardly or downwardly at 
an angle relative to the horizontal central axis. 
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11. (Previously Presented) A cleaning system for cleaning boxes used for 
moving and storing semiconductor wafers, comprising; 

an enclosure; 

a rotor rotatably supported within tha^ enclosure, with the rotor having box 
positions for folding a box; 

a plurality of spray manifolds positioned to spray a cleaning or rinsing fluid 
towards the fotor, with at least one of the spray manifolds having a plurality of straight 
spray nozzles, and also having at least one angle spray nozzle, wherein the angle 
spray nozzle is oriented to spray in a pattern having a central axis directed opposite to 
the direction of rotation of the rotor, 

12. (Previously Presented) A cleaning system for cleaning boxes used for 
moving and taring semiconductor wafers, comprising: 

an enclosure; 

a rotor rotatably supported within the enclosure, with the rotor having box 
positions for \iolding a box; 

a plurality of spray manifolds positioned to spray a cleaning or rinsing fluid 
towards the rotor, with at least one of the spray manifolds having a plurality of straight 
spray nozzles and two angle nozzles separated by at least two straight spray nozzles. 

13. (Previously Presented) A method for cleaning five sided boxes used 
for carrying and/storing semiconductor wafers, comprising the steps of: 
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placing the boxes in or on a rotor with an open side of the box facing radially 



outwardly and away from a center of the roton 



spinning the rotor holding the boxes; 

sprayifig a first spray of a cleaning liquid towards the center or spin axis of the 
rotor; and 

spraying a second spray of the cleaning liquid at an angle relative to the first 

spray; 

where the first spray is sprayed in a pattern having a centerline or center axis 
which is horfzontal, and where the second spray is also sprayed in a pattern having a 
centerline wfolch Is horizontal. 

14. (Previously Presented) A method for cleaning five sided boxes used 
for carrying and storing semiconductor wafers, comprising the steps of: 



placing the boxes in or on a rotor with an open side of the box facing radially 



spinning the rotor holding the boxes; 

spraytpg a first spray of a cleaning liquid towards the center or spin axis of the 



spraying a second spray of the cleaning liquid at an angle relative to the first 
spray, with fye first spray oriented horizontally and the second spray oriented upwardly 




outwardly arid away from a center of the rotor; 



rotor, and 



or 



downwardly at an angle relative to the first spray. 
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15- (Previously Presented) A cleaning system for cl aning boxes us d for 
moving and^toring semiconductor wafers, comprising: 
an enclosure; 

a rotor rotatably supported within the enclosure, with the rotor having box 
positions for folding a box; 

a plufality of spray manifolds positioned to spray a cleaning or rinsing fluid 
towards the fator, with at least one of the spray manifolds having one or more first spray 
nozzles, and also having one or more second spray nozzles, with the second spray 
nozzles at an angle of 1CMJ0 degrees to the first spray nozzles, 

16. (Previously Presented) A method for cleaning boxes used for carrying 
and storing s smiconductor wafers, comprising the Steps of: 
placing the boxes in or on a rotor; 
spinnf fig the rotor holding the boxes; 

spraying a first spray of a liquid from a first set of nozzles on a manifold in a first 
direction towards the boxes; and 

spraying a second spray of the liquid from a second set of nozzles on the 
manifold in a second direction different from the first direction. 

17-20 (Cancelled) * 

21. (Currently Amended) A cleaning system for cleaning boxes used for 
holding wafe s, comprising: 
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an enclosure; 

a rotor within the enclosure for holding boxes radially about a spin axis of the 

rotor 

a plu?'ality of spray manifolds positioned to spray fluid towards the rotor, wherein 
at least one of the spray manifolds includes one or more angle spray nozzles directed 
to spray fluid toward at least one of a leading interior side surface and a trailing 
side surface of a box on the rotor , 

22. (Previously Presented) The cleaning system of claim 21 wherein the at 
least one spray manifold includes a plurality of angle spray nozzles, with each of the 
angle spray tpzzles oriented at the same angle. 

23. (Previously Presented) The cleaning system of claim 21 wherein the at 
least one spray manifold includes at least two angle spray nozzles oriented at different 
angles. 

24. (Previously Presented) The cleaning system of claim 21 wherein the 
angle spray pozzle is oriented to spray fluid in a pattern having a central axis extending 
upwardly or downwardly relative to a horizontal axis. 




25. (Previously Presented) The cleaning system of claim 21 wherein the 
angle spray nozzle is oriented to spray fluid in a pattern having a central axis directed 
opposite to ^direction of rotation of the rotor 
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26. (Previously Presented) The cleaning system of claim 21 wherein at 
least one of Jjie spray manifolds includes a straight spray nozzle. 

27. (Previously Presented) The cleaning system of claim 21 wherein the at 
least one spray manifold has two or more straight spray nozzles between two angle 
spray nozzles. 

28. (Currently Amended) A cleaning system for cleaning boxes used for 
holding wafers comprising: 

an enclosure; 

a roto< within the enclosure, with the rotor having a box pooition a plurality of box 
holder assemblies for holding [[a]] boxes; and m 



spray means for spraying a cleaning or rinsing fluid towards the rotor, with the 




29. (Cancelled) 



30. (Currently Amended) 



A cleaning system for cleaning boxes used for 



holding wafers, comprising: 



an enclosure; 



a rotof within the enclosure, for holding boxes; 
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a plurality of spray nozzles positioned to spray fluid towards the rotor, with at 
least one of he spray nozzles comprising an angle spray nozzle directed to sprav fluid 
toward an up facing surface or a down facing surface of a box on the rotor . 

31- (Cancelled) 

32. (Currently Amended) The cleaning system of claim 30 wherein the 
ang l o spray i pzzl e is ori e nt e d to spray fluid in a pattom ha vi ng a o e ntra l axi s e xt e nd i ng 
upwardly or downwardly r el ativ e to a horizont a l ax isr boxes are held in the rotor at 
positions spaced apart from a spin axis of the rotor, so that the boxes revolve around . 
the spin axis 

33. (Previously Presented) The cleaning system of claim 30 wherein the 
angle spray Nozzle is oriented to spray fluid in a pattern having a central axis directed 
opposite to a direction of rotation of the rotor. 

34. (New) A cleaning system for cleaning boxes used for holding 
wafers, comprising: 

an enclosure; 

a rotQf within the enclosure, with the rotor having a box position for holding a 
box; and 

spray means for spraying a cleaning or rinsing fluid towards the rotor, with the 
spray means including an angle spray nozzle and a straight spray nozzle. 

[54006-8014/LA03 890-106] 17 

Received from <> at 9/10/03 8:16:38 PM [Eastern Daylight Time] 




09/10/2003 WED 17:16 FAX 



Attorney Docket No. 54006.801 4. US00 

POO-0022 




35. (New) A cleaning system for cleaning boxes used for holding 
wafers, comprising: 

an enclosure; 

a rotor within the enclosure, for holding boxes; 

a plurality of spray nozzles positioned to spray fluid towards the rotor, with at 
least one of fhe spray nozzles comprising an angle spray nozzle, and at least one of the 
spray nozzle 3 comprising a straight spray nozzle. 

36. (New) A cleaning system for cleaning doors of boxes used for holding 
wafers, comprising: 

a rotof including a plurality of box door holder assemblies for holding box doors; 
a plurality of spray nozzles positioned to spray fluid towards the rotor, with at 
least one of {he spray nozzles comprising an angle spray nozzle. 

37. (New) A cleaning system for cleaning boxes used for holding wafers, 
comprising: 

an enclosure; 

a rotot" within the enclosure, for holding boxes; 

a plurality of spray nozzles positioned to spray fluid towards the rotor, with at 
least one of jhe spray nozzles comprising an angle spray nozzle directed to spray fluid 
toward at least one of an upper section and a lower section of the rotor. 
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38. (New) The cleaning system of claim 37 wherein at least one of the spray 
nozzles comprises a second angle spray nozzle directed to spray fluid toward or away 
from a spin direction of the rotor. 

39. (New) The cleaning system of claim 28 wherein the angle spray nozzle is 
directed to s^>ray fluid toward an interior comer of a box held on the rotor. 

40. (New) The cleaning system of claim 21 wherein at least one of the angle 
spray nozzles is directed to spray fluid toward the leading interior side surface of the 
box, and at least one of the angle spray nozzles is directed to spray fluid toward the 



trailing interior side surface* of the box. 




41. (New) 
wafers, comprising: 



A cleaning system for cleaning boxes used for holding 



a rotor having a box position for holding a box; and 

one Or more first spray nozzles, and one or more second spray nozzles, for 
spraying a fluid towards the rotor, and with at least one of the first spray nozzles at an 
angle of 10-80 degrees to one of the second spray nozzles. 
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